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LAT GW Follow-up Pipeline
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Implemented Analyses

Fixed Time 
Interval

Adaptive Time 
Interval

LAT Low Energy
Events

PGWAVE

● An independent unbinned maximum likelihood analysis is run 
for each pixel within 90% probability of the GW map in a fixed 
time window of 10 ks after the GW trigger

● Similar to the FTI analysis, but the ATI time window is 
optimized for each pixel separately to get the largest 
exposure closer to the trigger time

● LLE data (E < 100 MeV) are extracted for each pixel of the GW 
map in the LAT FoV at the trigger time and the significance of 
the light curves is estimated respect to the background 

● PGWAVE is run over the count map to discover candidate 
sources, followed by a dedicated likelihood analysis if any of 
these are within the 90% probability of the GW map
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LAT GW Public Table

http://fermigrb.stanford.edu/GWTable/ 
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Analysis Report Page

6 / 15



09/09/2024 Niccolò Di Lalla - 11th International Fermi Symposium

O4a+O4b (so far) in Numbers
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Cumulative Coverage – Significant GW

8 / 15



09/09/2024 Niccolò Di Lalla - 11th International Fermi Symposium
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Cumulative Coverage – Significant GW

Inst.Cov. 
> 50%
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Cumulative Coverage – Significant GW

About 50% (75%) of 
GW events reached 
a coverage > 90% 
within 1 (1.5) hour
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FTI/ATI TS Distribution – Significant GW
O4a O4b O4bO4a
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FTI/ATI TS Distribution – Significant GW

Known flaring sources or 
spurious detections 

O4a O4b O4bO4a
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FTI/ATI Flux UB Distribution – Significant GW
O4a O4b O4bO4a
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FTI/ATI TS Max & Bayesian Flux UB

Considering all the GW events followed-up by the LAT

12 / 15



09/09/2024 Niccolò Di Lalla - 11th International Fermi Symposium

FTI/ATI TS Max & Bayesian Flux UB

Known flaring sources or 
spurious detections 

Considering all the GW events followed-up by the LAT

12 / 15



09/09/2024 Niccolò Di Lalla - 11th International Fermi Symposium

FTI/ATI TS Max & Bayesian Flux UB

Considering all the GW events followed-up by the LAT

13 / 15



09/09/2024 Niccolò Di Lalla - 11th International Fermi Symposium

FTI/ATI TS Max & Bayesian Flux UB

X5 Solar flare 2023-12-31!

Considering all the GW events followed-up by the LAT

Credit: NASA/GSFC/SDO
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Conclusions
● Fermi-LAT successfully followed up around 50% (~1200) of all the GW 

alerts released during O4 looking for a gamma-ray counterpart:
● Including all the significant GW events
● Excluding most of the events with Terrestrial probability >~ 80-90% 

● Good and timely high-energy coverage guaranteed by the LAT:
● About 50% (75%) of the GW events reached a coverage > 90% within 

1 (1.5) hour

● Analysis results ready within 12 hours of the GW trigger:
● So far no significant counterparts beside flaring sources or spurious 

signals have been detected (by any EM telescopes)
● Results released on a public webpage for significant events
● Gamma-ray flux upper bounds (>100 MeV) ~ 10-10–10-9 erg/cm2/s
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